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© EpesaHC ICUU <1>usu'fec1Cuu UHCTuTyT, 1'¥2 

OcHOBHoii o6'beM a1ccrrepm,reHTanHb!X rrnc.Jie.I(OBamrl! B 06.JiacTH clJII-
3HRH BHCORiiX 3Hepr!lli RaH. rrpaBHJIO rrpOBO,I(HTC.F! Ha yc1copn?e.JL'IX sa­

pm;:emrnx trac·.rm~ . 0,l.lfiarw ycRopnTe.'II:.HL!e rry"'Ilm JIB.JLHJOTC.F! ;I\ocm•rotr-

HO .noporOCTOffil(HI.: '1HCTp:f1,T8HTOM, II03TON;)' yc·raHOBJiemre .IJ;OCTOBep­

HOCTH IIOJJY'IeHEbIX pe3JJI:O'l'a','OB rryTei.l IIOBTOpem!..F! 3l':crreprmeHTa 

( Tpe6y10h(er o ,n;orro.riJmTeJI:OHoro Bpei,remr) He IIJ:le,n;0TaB:..He'<'c.F! ueJreco­

o6pa3Hbll.':, B Tairnx CJIYl!a.FIX HB.,ne;;mocT:o 3Itcrrep1:r1>1eHTa.JI:bHIDC .n;am-mx 

o6eCII8'IlIBae'rC.F! IIpaBHJILHh!M ffi!OOpOM MeTO,nl'LlaI >i3MepemIB, Tll\a'.;:'8.'IJ,­

HOH ha.JI!16poBROH Ms1.1eJliIKme1~i armapa·1·ypn: u qe'l.'Rocn10 ee W.lHKLUIOI-rn­

poromLH. 06ecne'!erme ROHTPOJiep:pHI'O,!l;I10CTlif arrrrapaTyphl n Bbldop orr-

TlIMaJibHI:lX rrporpa;vJM rrpoBepOR JIBJ'..He·rcsr O.IT,H!Ilvl H3 OCHOBHl:IX :JTaIIOB 

rrpoer<TH].)OBamm IIO.I(OOH!.DC Cl!CTeM. 

PaccMoTpHM hl8TO.D;mcy .JJ:l'IarHoCTH"<J:ec1wro a1ra.mraa o.I(Hotl uerrpe­

pHBHo.ii CHCTe1.iJ:i , o/JIIF.l.\110HaJI:oHaq cxeua IWTopoE rrimBe.I(etra ua puc. I. 

CHcTeMa rrpe.I(Ha3Ha'!eHa ,11/ l.F! U3Mepcmrn: IIOJIOiK8HI1JI r~eH'rpa T.m:teCTU, 

rrpo(w.wm n HHTeHcnBHOCTJr 3JieKT:pommro :rry•ma. Tio.llJlo6uoe omwamre 

pa60Tl:l CHCT8Mbl H3.JIOii\8HO B padoTax [6, 7]. IIplI nopna.JU.HOi\I peiim-

Me pa6oThl Qx>pMa Harrp.F!J.(emrn Ha Bi:IXO.I(aJC <!J.irHK1..i;;IOHa..'1!>!1b!X 6JIOROB 

rrpe.I(CTa.BJieHa Ha p11c.6. 
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iicxo.wr H3 a.I·I:1JlliTI1'!8CIODC B!lpa.;;rnimii ;rr,•m Bpm,;eHHJI'L l);.yHXI:(ll.1 

'U~l!l, 11s(!), ll,,.(t ),orrpe.n.e.mii-1 rrepe,na.TO'ffiYIO l.tiyH~:ro c 110Te1.~. 'UA (l)- BXOJ~­

HOIT aanyc1w.rommt HMIIyJI:bC KOpoTKOH AJlliT8J.ILHOCT:rI 8.Ha.JlliT:vr<J:8CKK M()jj\­

HO rrpe,n;CTa.m!Tl> B B~e O{-f:) ,Il;8Jr:bT8. <f>yHKI.i;lm .lXHpaRa. C BbIXO,Il;8. 

re Hepa TOpa. lil!JI006pa3HOrO Ha.rr:pmit8ID1f! (I'IIlI) CHrHaJ!H Ut:> ( t), 11E. (l) '18-

pea ,n;mNiepe~e 1~8IIO'IKH C7' R.36. cg' R.35 IIOCTyTI8.IOT Ha rrpm.1JIO 

H mrne:pcm,ie BXO.J:lhl ,n:ll({xJ?epeHWIMLHoro yc~lJlliTeJl.ff Z>Y1• AHamITH-

tiemrn:e Bl::Ipa.J;t8HID! ,JJ,Jiff C:rlr!Ia.J!OB 'U3(t), ~(t) :rIM8IOT mm : 

t 

tt3t~) =£1·Rc(1~eRc.) 

A -T, 11pu O~t6T. 

! , T, ~ t :=:: T, + T2 
ia 

0 1 T, ~ T2 ~ t 

.i. 
tl3~t)a~·RC(1-eRc) 

A 
-~ O~h:r, 

.fl_ T,~t-::: T3 
Ta 

~tA ~~t~T3~1,, Ta 

.!. -r;, •T~:>d:!i! 1;•Ta 
Ta 

0 T, +T <:rot. 

Ha BHXo.n;e .IUr@Jepenwm.JI:oHoro ymLJIBTe.Jlff ITOJIY'I8.8TCR pa.3HOCTL JJ,Byx 

CHrH8.JIOB, H8. O,n;HOK :rra KOTOP!:DC HM88TCH peaKIJ;IU,{ ,n;a TtIHKa. OT BHern­

Hero B03CYJii.UeHHH. 

1l11 {t) = ~o[l;l*(t) • U~(t)}. 
Ilepe,JJ;a.TO'IHOli c))yIU~eii Cll.!CT8Mhl Oy,n;eT IIpeOdpa30Bamte JIJ ut.aaCa 

Bhlp8.lK8HM K ~ t ) . 
K (t) = U.,(-1:) = K0 [U,..tt) - U7(tl] 

&(t) o(t) 

Kl l),. W [Kt t)} 

BcTa.B.IIBl! B aTo Bb!pa.liteHHe <IJOPMYJibl~[t), Ul (t) H :miTerpupyR rro 

HHT8pBa.n:y !IOJJY'IHM T T) T~ 

§[UN (t)] a j UN(t) e- i.·~t = fuw(t) e.
1.dt t I UN (t)e+~t + Ju" (t) e-~ ~t + 

T,.Te. 
0 0 T, T:. 

+ j U N tt) e-z.t dt 
T~ 
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K. (")- A(J'.l-"6) A('6'- J')(1 i) -t.T. P·AQ. -l(T?>+T4) 
z:. - -.- + -T •- e + - e. -r. T, · i! , Ta l 

-~.~e-i!.T~_A{~-J.>) e-l(.,•Ta)tK RcfA(f.>-~l (i.- f ) t 

ii!: i! T2 • T, i! .i + t. 
Re 

-;!.T, -trk ti!)T, [ -c (T~+r4 ) -l;k H)(T5+T4)J 
A·("6-JJJ(1-tJ..)(-e.. __ _ e.. )+Aa.j?> ~ _e1 . -

T3 T2 l ic + ~ ~ . Re_ t~ 

.1T3 -(ictl)r"'} A(~-~) e e ---
" - J... ti! Ta 
z: . Re. 

-l(T T. 
. [ e ,• 2 • 

e(~ t"t)(T,+T2 ) 

tc.. ~ 1 
.UaHHoe Bl:lIJ8,;Jtei-rne COO'l'BGTCTBye T M8.'.l.'8!1IaTWI8CKOH T•50,Il;e.JIH orm­

caHHOH CHCTGMbI' Bb!XO,JJ;IIM pea.m~ .. rm KO'rop oH IIOI(8.38.H8. H8. P"C. 2. Ha 

Bb!pa.JKeHIIff K ( t.) Bblrrn:!lleM Bee rra.paMe Tp l:l (A , f.i , o , T, , Ta , 'L , 

t. Q , K 0 ) , H3MeHeHne KOTOph!X , B 3a.m101mocn1 OT ~1e cTa nx B 

cTpyKType, rro-pa.aHor.iy B.mmeT Ha C[Joprzy Bl:lXO,n;Horo curua..Jia . vlcxo;wr H3 

Ilplil-!Wlflli8.Jr:bHOH CX8Mhl puc. 3, orrpe.n;e.Jrnl\1 8.1-Ia.JmTY' lCC!ilie 38.BHCHHOCTM: 

3THX rrapaMeTpoB c 3.JI8M8HT8.MI!I ClICT8Mh!. 

By;n:eM ITOJiara. Tl>' q•ro BO BpeMH 3IWJJJIY8. TalzyH! B CIICTeMe MOryT 

B03HIDtIIyTJ:, 0,~1ll0'D{h!8 Il8ilCrrp8.BHOCTM. Ilo,n; H8UCI!p8.BHOCT:OIO Oy,n;eM 

IIOIIl1!1laT:O Trucoe COCTO.HHY!e C.l'!CT8Mhl' rwr .n;a. o.n;rm U3 JKa.38.HH!:DC rrapa­

MeTpOB Bh!XO,nJ-! 'l ' 30. )J.OUYCT.l'!Mli!e rrpe.n;e.Jih!. Ilpe;a;e.Jlhl .u;orrycKa. ,ll,.<1JI Ita.Jll,I(O­

ro rrapaMe'rpa orrpe.n;e.JimoTC.FI HCXO,IJ.ll 113 ;n:orrycTHMOil Be.JUI'!HHH OIJH10IGI 

Hm:iepeHHH, JtOT0 ,..- '1Q BHOCUT l1.3MOJIOH11e ;a;a.HHoro rra.pa.1>1e1·pa. B Ta.6.JJ:uu;e 

rrpxrne.n;em~ a.1 Ill..ID1'1•wrncKue aa.BUCl1.:MOCTH y Ka.38.HHh!X rra paMeTpoB O'l' a.Jie­

MeHTOB CHC'l' e~ ,q ' ID<. llOMHH8.Jil>Hhl8 31-18. 1.{81ll'!.H H .J (OIJYCTl<IMh!e rrpe.n;eJih! .l'l3-

M8H8HUII • .IT.ml ,lllil:U 'JlOC'l'HpoBaHIDI O,IUiHO\f.Hl~X 1!8HCI!p8.BHOCTe}i IT.PHM8llliM 

C.Jie.n;yrowyJO M8TO,IUIJ<y: OCYI118CTBMM 1ICIWCC'£B81Il!O Ha pymemm p8ji{lfMa 

.HOpM8.Jil>HOrO ilJy!lltl(ftOllllJlOBa.Hiffi CHCTe~lbl vraueHel!MGM BGJill'Illll YJW.38.H-
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rux rrapaMeTPOB sa .D;OIJyCTllMH:e rrpe,D;eJibl . B pesy.Jll>TaTe ,D;JJR Ka.lK,IJ;Oti 

HeHCrrpaBHOCTll IIOJJY'Il'IM COOTBeTCTBYIOl!lIDi o6pa3 BH:XO,WIOH pea.ruzyIH. 

Oc11rur.1.10rpa1v1ME o6pasoB rrpKBe,D;el:lli Ha p:vrc.4 :vr 5 • Tarum 06pasor11 , 

sa;n;a-qa o6Hapy;ite:mm HeHCIIpaBHOCTll IIPKBO,IJ;ilT1 K 3a,D;ai:re paCII03Ha-

Ba.E'.1'UI o6pa30B, 

Ec.irn B HHTepBa.Jie BpeMeim T, ~ t ==: T~ '!epes paBHH:e rrpoMeizyTKVI 

BPE x. :m rrpmrnBeCTll BH:6opey 3Ha'!emili BHXO;n;IIOrO CllrHa.Jia 1l ( t) ' 

TO pesyJIIiTaT MOlKHO rrpe,n;cTaBHTii B mme e;n;mmtIHor o BeKTOpa 

'UN (i, ) 

u~ li:) = II ~N (i:a) 

.. 11,. li:M) 
3,!l'3Cl> i1. - K~J!ll'18CTBO ocymecTBJiemrux Ha6J!ID,D;eJilI:!i B HHTepBaJie' 

KOTC}JJM BH:6npaeTCJl COrJ!ACHO TeopeMe KoTeJDJimKOBa 0 rrepe,l\ai:re 

HC:r~epH:BHl:llC O:lI'HaJIOB c nm.;O~J) ,!O!CKIJeTFI!lX HMIJY.1D>COB 6es llOTepliJ 

E. jx)pMa.U;HR ~ 
rt=-

2i~p ... 
TamtM o6pasoM, . ;8JK,I\IDl: mi no.lfy"l'emnr;c t•1 - 06C2.30l'I rrpe,ttCTal3JJXeT 

co6oA onpe;zteJie~ ~cc <J L • ~"If IiJiacciit;:'lf.Ral.UtR ~oro HO,-

L.I'O o6pasa cy i;eM no.iu,ao:ea.T»CJI ~eTo;n;oM, oc110.aaHHHM Ha npmmruie 

',.i;ima.brero doce~. ~ho n:p:.:-m.:rc · 'i'HOCRT RJtacc;.lfJmurpyer.m o6pas 

. Kn:accy, K'OTOPOA\Y llJ;llIB8.IT.IleJ!OI'l' ero 6.JIHJRaihlm:l1 coce.n, rrpn:i:reM 06-

pas <Ji. e ( <.>, W~· ••-<.)" ) :a:asIIBaeTCR: 6.JIKll'.aiiIUIIM coce,Itor.r o6pasa. X 

ec.mt 
.V(St,x)=m~n.{v(Si.,x)} i.::1,. .. rn, 

r;n;e l>-Jiro6oe paccTOJIBHe, orrpe,D;e,l\eIDie KOToporo ;n:onycTHMO Ha rrpo­

)'rpaHcue o6pasoB. TaKKM o6pasoM, '/) = ti St - X ll ncrroJU>syeTcJi B 

Mi:recTBe Mepu cxo.n;cT::ea. cooH'leTcT:syIOOLMX oCSpasoB, i:reM MeHiiiue pac.­

C'!omrne MeJK,ICY ioo.m, TeM 6onme cxo,D;cTBo. B.:rroR:-cxem. ro.raccH@!r-
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J:a'Topa I pu6oTan~'l.'i IIO IIpIU:I!;nI.f l.OOliu.zytvra J:laCCTOfIHIIB nean''.30:0aH­

HOI'O Ha ::m:.1, rrpuBe.I(eHa Ha ~)Ile.?. IIIDKe rrpnBe;i:es-1 rrpor;iarvr·<a :Jea.JIB­

sau;m1 OIIY!CalIHO.:' rrpor~e.n:ypu I;.JiaCml:QJHKaL,ffii P'?. SI3b!Ke 1?0:?TPAH • 

1>IMEHSI¢N A(20, 15), '11.~1.s), L.l (eOj, Nh(20, :DZ>(C.0) 

:VATA A/1, 5, 0, o 2 ... 1 
M•20 

N• 15 
D¢ 1 Iz 1, M 

1. l.l. (I)"' I 
XJcj> 5 I .. 1,M 

. 'JJ<f> e 11= 1,M 
2. N N (I1)=ll(I1) 

'1J¢ 3 'J • 1, N 
~. !:I (j) : A (I, '.J) 

JJs 0 
1J¢ 4 j a 1,N 

~. 'lJ : .Zh (Y(jJ· X(~)) * * 2 
5. :V1J (I}= SQRT (:D) 
S X>¢7 I::. 2 .M 

K"M•1-I 
'/)<j; 7 j = 1, K 
IF (.:z>:D(j)-.V:D(j+i) 7.7,6 

6. R" .2)1) (1) 
:l:lD(:1 +f),. R 
L.=NN(:J) . 
N/l/{j)= Nll/(::J+1) 
NN (':J+1)=-L. 

7. C¢NTINUE 
PRINT8, x 

8. F¢RMAT. ( 1'15 X, 2>HX
0

"' (, 15F6·ta,IH)) 

t:>tf:>ll I ... 1,M 
K ::: NN (I) 
X>cp 9 :J = f, N 
1> ¢ 9 !J :1,N 

9, Y (~)= A(K,'.J) 
PRINT 10 ,K,Y 

:;_ 

]1 
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10. F¢RMAT(3X,IH(.I2,3H)=(,15 F6-2,1H)) 

IF (1) :D (I ~ 1 )- GT· .VD (I) G ¢ T r6 12. 

11. C¢NTI NU£ 
12. ST OP 

OLD 

ms ::"Jja'.'iie;rn:a-7:~1 .ecK"iiTu 
na\K 'E•TCO:, :' l.BMG:.<J.;C C'.L'A 

A C:, 9 E r,, 
R 

K. R • R 

T, '":, . R~..: 

li C6 • R 

~ 
.., R~ 
~M; 

j.l A R~s 
R3s 

t, C7 

R3s 

ta Cei 

R36 

Ta6.1UJJ;a 

iOMIDI8.JThH!18 .I(OIJYCT1J::Jl08 Hot.Iopa pH-
s.rai:reHIDI 1'!3M8HE:l'DI8 Cj71IIWB CO-

OTB6TC'£,iyJO-
U)KX OOpa30J! 

u , 9°24V ± G, 1..rJ.5 (IO) 

IGO L ~"' .... j,,; pnc.5 (I2) 

O,I ·r.s ± O, OimJ :i:mc:5 (II) 

'rnS :t 0,05m~ p:ac.4 (3 ) 

~ ·~o~ : T% puc :4 ( 4) 
I I( 

~ .:!; I% pnc.4 (5 ) 
5,6 K 

680114> ± IOn.p pwc.4 (6) 

5,6K :t 0,05K pnc.5 (9) 

680ncp ± I011¢ pnc.5 (7) 

5,6K ± 0,5K pn:c.5 (8) 

-8 

s,,,. 1 

.0. 

ES - 6.JioR 38,Il;ep;:urn:. rT - renepaTop '.l'oKa.TIIl-I - renepaTop 

ITIDIOOClpa3HOro Har!p.FI.JK8HHJI. y - YCH.IDIT8Jlb. ,I(l\ - ,ll;H@1e­

peHIJ;JdPYKi11M uerroi:i:RH. w - ,Il;I11IxlieP8HII;IIaJibHHli ycH.JIHT8.JLb. 

~ - 0op1~IpOBaT8Jib, 

PHc. I 

PHc.2 

-u. 

P:ac.3 
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u.., 
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U, 

C'Ill!THBa!Olll88 
ycTpOKCTBO 

l 
BXO,I(HOe 3arro-
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,.--
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' 1 1 

i 1 
1. 1 

j I i n 1 1 

ll___n_ .- t 
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